Human-specific cystic fibrosis transmembrane conductance regulator antibodies detect in vivo gene transfer to ovine airways.
A panel of 11 human cystic fibrosis transmembrane conductance regulator (hCFTR) antibodies were tested in ovine nasal, tracheal, and bronchial epithelial brushings. Two of these, G449 (polyclonal) and MATG1104 (monoclonal), recognized hCFTR but did not cross react with endogenous sheep CFTR. This specificity allows immunologic detection of hCFTR expressed in gene transfer studies in sheep against the background of endogenous ovine CFTR, thus enhancing the value of the sheep as a model animal in which to study CFTR gene transfer. Studies on mixed populations of human and sheep nasal epithelial cells showed that detection of hCFTR by these two antibodies was possible even at the lowest proportion of human cells (1:100). The hCFTR gene was delivered in vivo by local instillation using polyethylenimine-mediated gene transfer to the ventral surface of the ovine trachea and hCFTR mRNA and protein levels scored in a blinded fashion. Despite abundant hCFTR mRNA expression, the number of cells expressing hCFTR protein detectable by G449 was low (approximately 0.006-0.05%). Immunohistochemistry for hCFTR in animals treated by whole-lung aerosol demonstrated positive cells in sections of tracheal epithelium and in distal conducting airways. The strategic use of hCFTR-specific antibodies supports the utility of the normal sheep as a model for hCFTR gene transfer studies.